OBJECTIVES: To compare temporal changes in body mass index (BMI) (kg/m 2 ) and prevalence of obesity (BMI b 25 and b 30 kg/m 2 ) among adult Kuwaitis between two periods 14 y apart. DESIGN: Comparison of two independent cross-sectional samples of Kuwaitis studied in 1980 ±1981 and 1993±1994. SUBJECTS: 2067 (896 men and 1171 women) and 3435 (1730 men and 1705 women) adult Kuwaitis (aged ! 18 y), drawn from primary health care (PHC) clinics and studied for nutritional assessment and for prevalence of obesity in 1980 ±1981 and 1993±1994, respectively. MEASUREMENTS: BMI, which is the weight in kilograms divided by the height in meters squared (kg/m 2 ), was based on measured weight and height. Obesity was de®ned as BMI b 25 kg/m 2 (grade 1) and BMI b 30 kg/m 2 (grade 2). RESULTS: Mean BMI increased signi®cantly (P`0.001) by 10.0% and 6.2% (2.5 and 1.7 kg/m 2 ) among men and women, respectively. Prevalence of obesity (BMI b 25 and b 30 kg/m 2 ) increased by 20.6% and 15.4% and by 13.7% and 8.4% among men and women, respectively. After controlling for sociodemographic differences between the two study periods, BMI was 2.0 and 1.6 kg/m 2 higher in 1993±1994 than in 1980±1981 among men and women, respectively. The risk of obesity (BMI b 25 and b 30 kg/m 2 ) also increased among both genders between the two periods (OR 2.1, 95% CI 1.7±2.7 and OR 1.9, 95% CI 1.5±2.4, for men and OR 2.2, 95% CI 1.6±3.0 and OR 1.4, 95% CI 2.2 CI-1.0±1.9, for women). CONCLUSION: BMI and prevalence of obesity increased among Kuwaitis between 1980±1981 and 1993Kuwaitis between 1980±1981 and and 1994 probably due to the effects of modernization, af¯uence, increased food consumption and the concomitant changes to sedentary lifestyles. The rate of temporal changes in BMI and obesity were higher, by comparison, in Kuwait than in selected other countries.
Introduction
Higher mortality rates have been reported among the obese. 1±3 Obesity has also been considered a risk factor for a variety of diseases. 4±8 In addition, temporal changes in body weight may lead to concomitant changes in some other risk factors for disease. 9, 10 Women may diet for different reasons than men; women are more likely to diet for cosmetic than for health reasons. 11 Temporal changes in body mass index (BMI) and in prevalence of obesity among men have been reported in a number of countries. 12±25 For the populations of most countries outside Western Europe and North America, data on BMI and prevalence of obesity are scarce. Data on temporal changes in BMI and prevalence of obesity are even more so, and no such data are known to exist on Kuwait.
Considerable changes have occurred among Kuwaitis in aspects of lifestyle, such as nutritional practice and physical activity, since the ®rst shipment of oil in 1946 and the surge in oil prices of the 1970's, especially in the intervening years between the 1980's and the 1990's. Today, most Kuwaitis lead sedentary lifestyles. 26, 27 Kuwait has been transformed into a`super-af¯uent society' 28 with rapid modernization. 29 Obesity is known to be more prevalent in af¯uent 30 societies undergoing modernization. 31 In order to plan and execute effective health measures to counteract the ill-effects of adiposity, some explanation for temporal changes in BMI and obesity may be warranted, especially with regards to various sociodemographic groups. Moreover, such information may allow for the monitoring of changes in population risk levels and in such health-related behaviours as nutritional practice and physical activity.
The purpose of this study is to explore BMI and changes in prevalence of obesity (BMI b 25 and b 30 kg/m 2 between two periods using two independent samples of Kuwaitis aged ! 18 y studied in 1980±1981 and 1993±1994, respectively.
Materials and Methods

Sample
Two independent samples were used for analysis and comparison of BMI and changes in prevalence of obesity among Kuwaitis between two periods. The ®rst was a cross-sectional sample of 2067 Kuwaitis (896 men and 1171 women) studied in 1980±1981 for the`Nutrition Status Assessment of Adults'. 32 The second was a cross-sectional sample of 3435 Kuwaitis (1730 men and 1705 women) studied in 1993±1994 to assess the prevalence of obesity among Kuwaitis. 27 The 1980±1981 sample was drawn from 17 randomly selected primary health care (PHC) clinics located in all of the ®ve regions (governorates) of Kuwait, using strati®ed random sampling according to the population gender ratio. The division of the sample among clinics was proportionally de®ned by the catchment area served by each of the selected clinics. The sample size was determined through the application of binomial theory. 32 The 1993±1994 sample of 3435 Kuwaitis (1730 men and 1705 women) aged ! 18 y was drawn from ambulatory patients attending six (10%) randomly selected primary health care (PHC) clinics for minor ailments such as cold or¯u, as well as from those who accompanied them to the clinics. The sample was drawn from all ®ve governorates of Kuwait, which included both urban and rural areas. The screening of potential participants was undertaken by a trained interviewer who obtained their consent prior to participating in the study. The study extended over a period of a year (April 1993±March 1994) and the required data were obtained through two rounds among the selected clinics, to avoid seasonal¯uctua-tions in clinic attendance. A sample of at least 200 volunteers in each age group was obtained, with the exception of those ! 60 y since it constituted only 3.5% of the total Kuwaiti population. Refusal rate was less than 15% in each of the two samples.
The two samples were drawn from randomly selected PHC clinics from the ®ve governorates of Kuwait which included both urban and rural settings and were characterized by the same socioeconomic backgrounds. It was expected that comparison of the two samples used in the study would show a time trend in BMI and in the prevalence of obesity between the two independent samples taken 14 years apart. The term`trend' is used with the quali®cation that measurement of BMI was only done twice, once on each of the two independent samples.
Variables
The variables used in the study were: (1) height, measured without shoes to the nearest 0.5 cm; (2) weight, measured to the nearest 0.1 kg with the subject wearing light clothes, with emptied pockets and without shoes, using a precalibrated SECA scale; (3) BMI, which is the weight in kilograms divided by the height in meters squared (kg/m 2 ). Obesity criteria attributed to WHO 33 were adopted for the de®ning BMI categories for obesity: BMI b 25 (grade 1) and b 30 kg/ m 2 (grade 2); (4) age: 18±19, 20±29, 30±39, 40±49, 50±59, ! 60; (5) region, (the ®ve governorates of Kuwait): (i) The Capital, which is entirely urban; (ii) Hawalli, which is also entirely urban; (iii) Farwaniya, which is mostly urban; (iv) Ahmadi, which is about half-urban and (v) Jahra, which is mostly rural). (6) were used to describe the data. The chi-squared test was used to assess the association between two categorical variables. The t-test was used to compare the mean BMIs of the two samples from the two study periods.
Multiple linear regression was done, using BMI as the dependent variable with period of study, age, region, education, marital status and occupation as independent variables. The various categorical variables were converted to dummy variables prior to their inclusion in regression. This multivariate approach has the merit of ®xing the confounding effects between independent variables, giving rise to the pure in¯uence of each of those variables on BMI. It explains the effect that two or more independent variables have on a dependent variable.
Finally, the logistic regression was carried out, using a binary variable (obesity, BMI b 25 or b 30 kg/m 2 ) as a dependent variable and a number of other variables as independent variables. The merit of the logistic regression approach is that it leads to the odds ratios (OR) (estimated relative risk or RR) of the independent variable in relation to a reference group. A P-value of`0.05 was used as the criterion for statistical signi®cance.
Results
Temporal change in mean BMI
A signi®cant (P`0.001) average increase in mean BMI of 10% and 6.2 (2.5 and 1.7 kg/m 2 ) was noted between 1980±1981 and 1993±1994 for men and women, respectively. Non-signi®cant changes in BMI were noted in the oldest age group ( ! 60) of men, in the Jahra region for both genders and for women who were not working ( Table 1) .
The in¯uence of different variables on BMI of Kuwaitis, after adjustment for the effects of other variables, such as periods, age, region, education, marital status and occupation, using the multiple linear regression model is shown in Table 2 . This model estimates the magnitude of difference in relation to a reference group for each factor studies when controlling for other variables.
In 1993±1994, there was a signi®cant (P`0.001) increase by 2 and 1.6 kg/m 2 in BMI among men and women, respectively, in comparison to 1980±1981. A signi®cantly (P`0.001) higher BMI was noted in all age groups in comparison to the reference age group (aged 18±19 y). A signi®cantly higher BMI was observed in Ahmadi men (P`0.001) and women (P`0.05) than in the Capital. All other regions showed signi®cantly lower BMI for women (Hawalli and Jahra P`0.05, and Farwaniya P`0.01). A signi®cantly higher BMI was noted among men with medium education (P`0.05), and a lower BMI among women with high education (P`0.001). Marital status among women showed a signi®cant increase in BMI for the married (P`0.01) and for the divorced or widowed (P`0.001) in the studied population. Occupation showed signi®cant (P`0.05) changes in BMI among women only (Table 2) .
Temporal changes in prevalence of obesity Table 3 shows a signi®cant (P`0.001) average increase of 20.6% and 13.7% in prevalence of obesity, de®ned as BMI b 25 kg/m 2 (grade 1), which was noted between 1980±1981 and 1993±1994 among men and women, respectively. The prevalence increased signi®cantly across all sociodemographic categories, except for: the oldest (50±59 y and ! 60 y) age groups; for men in the Capital; for both genders and in the Jahra region and for women who were not working. Prevalence of obesity, de®ned as BMI b 30 kg/m 2 (grade 2), signi®cantly (P`0.001) increased by 15.4% and 8.4% among men and women, respectively. It increased signi®cantly for both genders across all categories with few exceptions, although the smallest changes were observed in the Jahra region. Table 2 shows the risk of obesity (BMI b 25 and b 30 kg/m 2 ) in a sample of Kuwaitis by year of study, age, region, marital status, education and occupation, after adjustment for the effects of the other variables (OR) with 95% con®dence intervals (CI), using the logistic regression model. In 1993±1994, there was a signi®cant (P`0.001) increase in the risk of obesity, de®ned as BMI b 25 kg/m 2 , in comparison to 1980±1981, among men and women (OR 2.1 and 2.2). Signi®-cant differences in the risk of obesity were noted between the youngest age groups and other age categories. Signi®cantly higher risk of obesity was noted in the Ahmadi (P`0.01) and Farwaniya (P`0.001) regions for men and women respectively, in comparison to the Capital region; signi®cantly higher among men with medium and high education (P`0.05) and among women with medium education (P`0.001). Marital status was signi®cantly associated with the risk of obesity among women (P`0.0001), but not among men. A similar increase in the risk of obesity, de®ned as BMI b 30 kg/m 2 , was observed and similar patterns of associations with age, region, and educational level, marital status and occupation (Table 2) .
Discussion
The two independent samples used in the study do not necessarily represent the entire population of men and women in Kuwait. They, however, were both crosssectional samples of Kuwaitis drawn from randomly selected PHC clinics located throughout the ®ve governorates of Kuwait, including both urban and rural settings as well as various socioeconomic factors.
In almost every age group, BMI changes in men were higher than women except in the two oldest age groups (50±59 y; and ! 60 y) suggesting perhaps that older age groups of men have a greater tendency to retain traditional lifestyles than women in the studied samples. The rural region showed the least changes in BMI, suggesting perhaps that the residents of rural areas were more physically active. Changes in BMI with respect to education were not consistent and contrary to what was expected; men with medium education and women with high education experienced higher changes in BMI. In every marital status category men experienced more changes in BMI than women. Working men and women experienced similarly higher changes in BMI. Among those who are not working, men showed increased, while women showed decreased, changes in BMI.
This study, as well as others from the USA 16 and Europe 12, 18, 19, 22, 23, 25 shows, in most cases, that BMI and the risk of obesity increases over time. 2 for men and women, respectively) among selected age groups and show that Kuwaitis had higher levels of obesity in both periods than the two other countries except for the oldest age group (55±64 y) in Czechoslovakia, even though, in the case of women, lower BMI criteria, b 28.6 and ! 29 kg/ m 2 , were used in Sweden and Czechoslovakia, respectively.
The changes in BMI and the prevalence of obesity among Kuwaitis between 1980±1981 and 1993±1994 were for the most part unfavourable. Some of these changes may be dif®cult to explain as there are no published studies available to chronicle such changes. However, it is possible that wealth 30 and modernization, 31 two factors that promote the development of obesity, have been present in Kuwait since the ®rst shipment of oil in 1946. These two factors may have promoted changes toward a sedentary lifestyle and food intake exceeding energy expenditure, resulting in the conversion of excess energy to body fat.
Kuwait may have already been quite modern by the early 1980's. However, due to the boom in oil prices in the latter half of the 1970's, Kuwait became more wealthy and modernized and the effects of the boom in oil prices began to show more in the intervening years between 1980±1981 and 1993±1994, than previously. Wealth and modernization may have hastened changes related to the abandonment of traditional habits, especially those relating to increased food consumption and decreased physical activity. Kuwait society may have undergone more physical than social changes in the ®rst three decades following the 1950's. Thereafter, these changes were more social than physical. These social changes have been re¯ected in the way Kuwaitis celebrate or conduct social occasions. Whereas in the past little or no food was served during such occasions, in the 1980's and 1990's ample amounts of food have come to be served during social occasions. These occasions are attended by men, women or both. The occasion attended by men only is the men's social club, the already existing institution of diwaniyah in which men gather to discuss social and political issues. This institution, unique to Kuwait, has been in existence since the founding of Kuwait in the 18th century. It, however, has changed dramatically since the 1970's boom in oil prices. In the past, a room detached from a house was made for a diwaniyah, serving little or no food (only tea or coffee) to a whole neighbourhood. Since the 1980's, often a whole structure has been built as a diwaniyah. Today, several diwaniyahs in Kuwait serve a whole neighborhood. There are over 2000 listed diwaniyahs in Kuwait ± some open on a daily basis, mostly in the afternoons and the evenings, while others are open several times or once a week. The latter case allows the owner(s) to frequent other diwaniyahs the rest of the week. Food and beverages are served in abundance, competitively with other diwaniyahs. Men in Kuwait often speak in awe of the diwaniyahs that offer the most and the best food. Some diwaniyahs are catered for by ®ve-star restaurants or hotels. It is against Arab customs of hospitality to refuse partaking of food offered.
The social occasions celebrated by women are the daily mid-morning tea, the 40th day post-partum and, more recently, birthdays of children and receptions. Hardly a week goes by without at least one occasion being celebrated. Social occasions shared by both genders are often weddings (men with the bridegroom and women with the bride); graduation parties; the nights, and breaking the fast of, Ramadan and the end of pilgrimage. Since the 1980's, ample amounts of food have come to be served buffet-style during such occasions.
Those who have been affected most by changes in BMI and in prevalence of obesity are a new breed of Kuwaitis born in the 1940's and early 1950's. They have often been education abroad or are well travelled, thereby being exposed to foreign culinary habits, which have often replaced traditional ones, especially those relating to food consumption. They have, for example, substituted carbonated drinks for water, the preferred drink of their parents. Moreover, the hot weather most of the year and the availability of full-option luxury cars has made walking a rarity among the new breed of Kuwaitis, compared to their forebears in the lean sea-faring days before the oil. They have become more reliant than their parents on hired help to do chores that would require physical exertion. Kuwaitis of today consume more food and exercise less than their parents. It was noted in the present study that changes in the BMI and in the prevalence of obesity among older Kuwaitis were less noticeable than in the younger age group, possibly because older people tend to retain a traditional lifestyle to a greater extent than younger ones.
Interventions aimed at reducing and/or controlling changes in the BMI and in prevalence of obesity among Kuwaitis are warranted. This would be likely to lessen the ill-effect of increased adiposity. Intervention in the form of indirect changes through the community, should be instituted. For example, the creation of physical activity centers attached to clinics or walkways that are easily accessible and weathercontrolled would be desirable as the weather is hot most of the year. This may be especially effective, as walking in groups is the preferred form of exercise for most Kuwaitis and since other forms of exercise are not socially acceptable, especially for women.
